spore samples were dissolved in hot concentrated sulfuric acid (1 ml) plus 10 drops of concentrated nitric acid, diluted with water to a 25-50 ml volume depending on weight (usually 10 mg), and then analyzed for metals using a PerkinElmer 403 Atomic Absorption Spectrophotometer following the Perkin-Elmer standard methods guide. Carbon, hydrogen, and nitrogen analyses were performed on a Perkin-Elmer 240 Elemental Analyser according to the modified Pregl-Dumas technique. Sulfur analysis was done by classical BaSO4 titration using Thorin indicator after Sch6niger oxygen flask combustion. Phosphorus was analyzed by forming phosphomolybdic acid from orthophosphate after conversion by hot H2SO4 and HNO3 digestion. Phosphomolybdic acid was then measured spectrophotometrically at a wavelength of 882 nm. Oxygen analysis was done by a modified Unterzaucher procedure. Chlorine was analyzed as C1-after a Sch6niger oxygen flask combustion followed by a coulometric titration with silver.
Culcita coniifolia, Cycas taiwaniana, Nothoscordum bivalve, Psilotum nudum, Selaginella kraussiana, and Tradescantia virginiana were grown in the greenhouse of the University of Massachusetts, Amherst. Voucher specimens are on deposit in the University of Massachusetts Herbarium, Amherst. Funaria hygrometica was grown in Laetsch's medium under continuous white light (Laetsch, 1967).
RESULTS AND DISCUSSION
The atomic composition of spores of Onoclea sensibilis is shown in Table 1 (Table 2) .
Potassium, magnesium, sodium, and calcium are the major cations in the spores. 1979) . In Onoclea, the amount of calcium in the spores is similar to the levels of calcium found in the fiddlehead, expanded leaf, rachis, and empty sporangia; however, there is considerably more calcium found in gametophytes growing in a calcium-sufficient medium (Table 3 ). The average calcium content in the various tissues of Onoclea is 0.24% which is similar to that found in a variety of greenhouse-grown plants (Table 3) .
Calcium, primarily localized in spore walls, is necessary for germination (Wayne & Hepler, 1984b). Onoclea spores, for example, germinate readily when placed in deionized water plus MgSO4 and KNO3, but not if they are prewashed with EGTA, a chelating agent that removes the wall bound calcium. The ability to germinate can be regained by adding exogenous calcium ( 
